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DETAILED ACTION 

Response to Arguments 
1 . Applicant's arguments filed 8/1/05 have been fully considered but they are not 
persuasive. 

With respect to the rejection of claims 1, 4 and 9 under 35 U.S.C. 103(a), Applicant 
argues that Tsujimoto in combination with Win do not disclose spatially equalizing received 
spatially diverse replicas of the RF signal, temporally equalizing the combined spatially 
equalized signals, and adapting the equalized signal to the symbol error signal. The Examiner 
respectfully disagrees. The transversal filters 101 and 102 are configured to equalize the 
received first and second diversity signals. This constitutes spatially equalizing spatially diverse 
replicas of the RF signals. Further, the spatially equalized signals are combined via combiner 
158, and are temporally equalized via decision feedback equalizer 105, and the spatial and 
temporal equalization is adapted via tap control circuits 103, 104 and 106 according to the error 
signal output from subtracter 109. Tsujimoto in combination with Win are thus considered to 
teach the limitations of claims 1, 4 and 9. Accordingly, the rejection is maintained. 

With respect to claims 2-3, 5-8 and 10-13, Applicant argues that these claims are 
allowable because they possess the same claimed features of the claims from which they depend. 
Accordingly, since claims 1, 4 and 9 stand rejected, claims 2-3, 5-8 and 10-13 also stand 
rejected. The rejection of claims 1-13 is maintained, as indicated below. 

With respect to the provisional double patenting rejections, the rejection will be 
maintained until a terminal disclaimer is filed. 
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Information Disclosure Statement 

2. The information disclosure statement (EDS) submitted on 9/22/05 is being considered by 
the examiner. Two references in the "Other Documents" section have been crossed off as they 
were already cited in the IDS filed 3/14/02. 

Claim Objections 

3. Claims 7 and 1 1 are objected to because of the following informalities: 

a. Claim 7, line 6, "MSLE" should be -MLSE-. 

b. Claim 1 1 , line 6, "MSLE" should be — MLSE-. 
Appropriate correction is required. 

Double Patenting 

4. Claims 1 and 3 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 7 of copending Application 
No. 09/776,078 in view of Win et al. U.S. Patent 6,804,312. 

Regarding claims 1 and 3 of the instant application, claim 7 of the '078 application 
discloses the steps of receiving a plurality of spatially diverse replicas of an RF signal, and 
adaptively combining the spatially diverse replicas to generate an equalized signal. 

Claim 7 of the '078 application does not expressly disclose that the receiver may be 
implemented in a computer readable storage medium containing a program. 

However, it is well known in the art to implement a digital receiver using a program 
contained in computer readable storage medium. For instance, Win et al. disclose that a digital 
receiver for spatial processing that may be implemented with various software techniques (col. 
11, lines 45-55). 
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It would have been obvious to one of ordinary skill in the art to implement the receiver 
using a software implementation where a computer program is stored in computer readable 
storage medium as a matter of design choice, as software and hardware implementations are 
well-recognized art equivalents. 

This is a provisional obviousness-type double patenting rejection. 
5. Claims 4, 5, 7-9 and 11-13 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over claim 3 of copending 
Application No. 09/776,078 in view of Win et al. 

Regarding claims 4 and 9 of the instant application, claim 7 of the '078 application 
discloses receiving a plurality of spatially diverse replicas of an RF signal, and adaptively 
combining the spatially diverse replicas to generate an equalized signal. Claim 7 of the '078 
application does not expressly disclose that the combiner is part of an integrated circuit or a 
digital signal processor. 

However, it is well known in the to implement portions of a digital receiver using 
integrated circuits and digital signal processors. For instance, Win et al. disclose that digital 
receivers may be implemented with various circuit and software techniques, including integrated 
circuits and DSPs (col. 11, lines 45-55). 

It would have been obvious to one of ordinary skill in the art to implement the combiner 
of Tsujimoto using an integrated circuit or a DSP as a matter of design choice as software and 
hardware implementations are well-recognized art equivalents. 

Regarding claim 5 of the instant application, Win et al. disclose that the integrated circuit 
may be an ASIC. 
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Regarding claims 7 and 1 1 of the instant application, claim 3 of the '078 application 
discloses that an MLSE circuit is used. 

Regarding claim 8 of the instant application, Win further discloses the combination of 
ASICs and microcontrollers for performing various spatial processing operations (col. 1 1 , lines 
45-55). Use of a programmable ASIC configured by a microcontroller for implementing the 
combining means is deemed a design consideration that does not patentably distinguish over the 
prior art. 

Regarding claim 12 of the instant application, Win further discloses the combination of 
DSPs and microcontrollers for performing various spatial processing operations (col. 11, lines 
45-55). Use of a general purpose DSP configured by a microcontroller for implementing the 
combining means is deemed a design consideration that does not patentably distinguish over the 
prior art. 

Regarding claim 13 of the instant application, implementing tuners of the receiver and the 
DSP as an ASIC is deemed a design consideration that does not patentably distinguish over the 
prior art. 

This is a provisional obviousness-type double patenting rejection. 

Claim Rejections - 35 USC §103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 1, 2, 4-6, 8-10, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tsujimoto U.S. Patent 5,524,125 in view of Win et al. U.S. Patent 6,804,312. 

Regarding claim 1, Tsujimoto discloses a receiver in Figure 2 for receiving a radio 
frequency signal comprising receiving a plurality of spatially diverse replicas of the RF signal 
(diversity reception signals 1 and 2) and adaptively combining the spatially diverse replicas to 
generate an equalized signal, Sa (see col. 7, lines 1-46), wherein the combining includes spatially 
equalizing each of the spatially diverse replicas in equalizers 101, 102, combining the spatially 
equalized replicas to form a combined signal via combiner 158, temporally equalizing the 
combined signal via decision feedback equalizer 105, and adapting the spatial and temporal 
equalizing steps to the symbol error signal via tap control circuits 103, 104, 106. 

Tsujimoto does not expressly disclose that the receiver may be implemented in a 
computer readable storage medium containing a program. 

However, it is well known in the art to implement a digital receiver using a program 
contained in computer readable storage medium. For instance, Win et al. disclose that a digital 
receiver for spatial processing that may be implemented with various software techniques (col. 
11, lines 45-55). 

It would have been obvious to one of ordinary skill in the art to implement the receiver of 
Tsujimoto using a software implementation where a computer program is stored in computer 
readable storage medium as a matter of design choice, as software and hardware 
implementations are well-recognized art equivalents. 

Regarding claim 2, Tsujimoto further teaches generating a symbol error signal from the 
combined signal using symbol sheer circuit 109. 
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Regarding claim 4, Tsujimoto discloses an apparatus for receiving a radio frequency 
signal comprising a front end for receiving diverse replicas of the RF signal, selecting the RF 
signal from a frequency band, and digitizing the selected RF signal, as described in col. 6, lines 
61-65, and means for combining the spatially diverse replicas of the RF signal to generate an 
equalized RF signal, where the means for combining includes feed forward equalizers 101, 102, 
a combiner 158 for combining the output signals from the feed forward equalizers to form a 
combined signal, an error circuit 109 for generating a symbol error signal, a decision feedback 
equalizer 105 for suppressing ISI, and tap control circuits 103, 104, 106 for adjusting tap weights 
of the feed forward equalizers and the decision feedback equalizer using the symbol error signal. 

Tsujimoto does not expressly disclose that the combiner is part of an integrated circuit. 

However, it is well known in the to implement portions of a digital receiver using 
integrated circuits. For instance, Win et al. disclose that digital receivers may be implemented 
with various circuit and software techniques, including integrated circuits (col. 11, lines 45-55). 

It would have been obvious to one of ordinary skill in the art to implement the combiner 
of Tsujimoto using an integrated circuit as a matter of design choice that fails to patentably 
distinguish over the prior art. 

Regarding claim 5, Win et al. disclose that the integrated circuit may be an ASIC. 

Regarding claim 6, Tsujimoto further teaches generating a symbol error signal from the 
combined signal using a sheer circuit including decision unit 107 and subtractor 109. 

Regarding claim 8, Win further discloses the combination of ASICs and microcontrollers 
for performing various spatial processing operations (col. 11, lines 45-55). Use of a 
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programmable ASIC configured by a microcontroller for implementing the combining means is 
deemed a design consideration that fails to patentably distinguish over the prior art of record. 

Regarding claim 9, Tsujimoto discloses an apparatus for receiving a radio frequency 
signal comprising a front end for receiving diverse replicas of the RF signal, selecting the RF 
signal from a frequency band, and digitizing the selected RF signal, as described in col. 6, lines 
61-65, and a combiner 158 for combining the spatially diverse replicas of the RF signal to 
generate an equalized RF signal, where the combiner includes feed forward equalizers 101, 102, 
a combiner 158 for combining the output signals from the feed forward equalizers to form a 
combined signal, an error circuit 109 for generating a symbol error signal, a decision feedback 
equalizer 105 for suppressing ISI, and tap control circuits 103, 104, 106 for adjusting tap weights 
of the feed forward equalizers and the decision feedback equalizer using the symbol error signal. 

Tsujimoto does not expressly disclose that the combiner is part of a digital signal 
processor. 

However, it is well known in the to implement portions of a digital receiver using DSPs. 
For instance, Win et al. disclose that digital receivers may be implemented with various circuit 
and software techniques, including DSPs (col. 11, lines 45-55). 

It would have been obvious to one of ordinary skill in the art to implement the combiner 
of Tsujimoto using a DSP as a matter of design choice as software and hardware 
implementations are well-recognized art equivalents. 

Regarding claim 10, Tsujimoto further teaches generating a symbol error signal from the 
combined signal using a sheer circuit including decision unit 107 and subtractor 109. 
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Regarding claim 12, Win further discloses the combination of DSPs and microcontrollers 
for performing various spatial processing operations (col. 11, lines 45-55). Use of a general 
purpose DSP configured by a microcontroller for implementing the combining means is deemed 
a design consideration that fails to patentably distinguish over the prior art of record. 

Regarding claim 13, implementing the DSP as an ASIC is deemed a design consideration 
that fails to patentably distinguish over the prior art of record. 

8. Claims 3, 7 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsujimoto in view of Win et al., and further in view of Liang et al. U.S. Patent 6,314,147. 

Regarding claims 3, 7 and 11, Tsujimoto discloses a receiver as disclosed above, but does 
not expressly disclose that the error signal is generated using a maximum likelihood sequence 
estimation process. 

Liang et al. disclose that the optimal solution to the problems of inter-symbol interference 
employs diversity combining and a maximum likelihood sequence estimator (col. 2, lines 50-56). 

It would have been obvious to one of ordinary skill in the art to use a maximum 
likelihood sequence estimation process, as disclosed by Liang et al., in the diversity receiver of 
Tsujimoto for optimal correction of ISI. 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David B. Lugo whose telephone number is 571-272-3043. The 
examiner can normally be reached on M-F; 9:30-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



David Lugo 
10/14/05 




JAY K. PATEL 
SUPERVISORY PATENT EXAMINER 



